Abnormal tremor is usefully classified by Marshall (1968) into three categories: static or resting tremor, postural tremor and intention tremor. Both postural and intention tremor occur in cerebellar damage, but static or resting tremor has not previously been described as a feature of cerebellar disease. It is the purpose of this paper to report 5 cases seen personally over the past seven years where a coarse static tremor has occurred in the presence of well defined disease of the cerebellar hemisphere, to show that the origin of the disturbance is in the cerebellum, and to argue that this constitutes an entity for which there is a neurophysiological explanation. The 5 patients have all suffered from large or severe cerebellar lesions. The tremor has been a prominent feature of the disease in 3 cases, and has been recognizable for relatively short periods in the other 2 cases.
Case Reports
Case 1 A healthy 36-year-old woman suffered a spontaneous intracranial hxmorrhage from an arteriovenous malformation in the upper left cerebellar hemisphere near the midline. On examination there was mild left-sided ataxia and nystagmus worse on looking to the left, in addition to meningism. The malformation was excised 8 days after the original heemorrhage. A small heematoma in this region was evacuated. She recovered well from the operation but deteriorated in conscious level after 24 hours, so that at re-exploration the sutured dura had to be reopened to allow the swollen left cerebellar hemisphere to bulge. Subsequent progress was straightforward, but as she recovered it was apparent that the left-sided ataxia was more marked than before operation. Two weeks later she began to exhibit a coarse resting tremor of the left hand and arm, which appeared to be slightly slower than most parkinsonian tremors. It continued for several hours at a time, and was at first suspected of being epilepsia partialis continua; it was consequently treated by phenytoin, without effect. The tremor affected the proximal part of the limb rather than the fingers, and disappeared on activity. After a further two or three weeks it gradually disappeared. The patient left hospital at two months after operation and at this stage the ataxia on the left had become mild, her gait was steady, and she was making preparations for returning to work.
Case 2
This hypertensive 51-year-old man harboured a very large meningioma in the right side of the posterior fossa, attached to the tentorium and the posterior face of the petrous bone. The symptoms had begun with impairment of right-sided trigeminal sensation 5 years previously, and at the time of operation had progressed to dysarthria, nystagmus, and right-sided ataxia of the upper limb and of gait, with preservation of hearing and right facial movement. The tumour was removed in two stages separated by an interval of five weeks. The operations added to his neurological deficits, as the 8th nerve was sacrificed in the extraction of the tumour. Four weeks after the second operation he had developed a slow proximal resting tremor of the ataxic right arm, in additon to the mild intention tremor on activity. By this time the nystagmus had improved, and he was able to walk. At intervals over the next month this resting tremor was observed, and occasionally could be seen at rest and also as a pillrolling tremor of the right thumb. Three months after operation the resting tremor had disappeared, although he was still ataxic in the right limbs without hypertonia or increase in the tendon jerks. He had what was regarded as a brainstem thrombosis 13 months after operation, with very much worsened right-sided ataxia and dysarthria. He suffered a fatal hemorrhage into the right cerebral hemisphere 18 months after operation. No useful post-mortem information about the right cerebellar damage is available.
Case 3 A 55-year-old woman had the right breast removed for carcinoma. She remained well for 8 years but then developed a large cerebellar metastasis high in the lateral lobe of the right cerebellum. She presented with two months of headache and ataxia. On examination there was bilateral papillcedema, ataxia of the right limbs and to a less extent of gait, with an inconstant nystagmus on rightward gaze. The solid metastasis was removed, with immediate improvement of the symptoms and resolution of the papillcedema. When seen three months after operation she had normal fundi, moderate ataxia of the right limbs and of gait, nystagmus on rightward gaze, and now, at rest, bursts of 20 to 30 seconds of a very coarse resting tremor of the proximal right arm transmitted passively to the right hand. There was no intention tremor or titubation of the head, and no tremor of the outstretched arms (postural tremor). She died two months later.
Post-mortem examination was not carried out.
Case 4
This 59-year-old woman presented with several months of right-sided tinnitus, vertigo, and occipital headache. On examination she had ataxia of gait, of the right limbs without hypertonia, and with symmetrical tendon reflexes. Ventriculography disclosed a large meningioma originating from the lower surface of the right tentorium cerebelli. This was removed in two stages, the second via a large occipital craniotomy. Following this she was unconscious for four weeks, but then began to recover in conscious level. At this stage a coarse tremor at rest of the distal right arm was seen at intervals, lasting 10 or 20 seconds at a time. Timing with a cinematograph film showed the frequency to be approximately 4 per second. She remained severely disabled, drowsy, and died of pneumonia 6 months after the second operation.
At post-mortem examination (Dr Betty Brownell) there was a moderate hydrocephalus. The midbrain, pons and medulla were all intact, while the cerebellar hemispheres and vermis were severely damaged. The dentate nucleus was not present on the right side, but some was present on the left. The cerebral cortex and basal ganglia were intact. Microscopic sections showed only some myelin pallor in the white matter of the cerebral hemispheres, together with some slight degeneration of frontopontine fibres on the right side of the brain. The midbrain and the basal ganglia were microscopically normal.
Case 5
This mentally subnormal 42-year-old woman was neurologically well until 4 months before admission, when she developed difficulty in swallowing, and unsteadiness of gait. The patient was not clear as to the mode of onset, but her walking deteriorated so that she could not get about. Her voice became hoarse and she began to regurgitate through the nose. She developed an aspiration pneumonia, and was admitted to hospital. On examination she had a coarse resting tremor of the proximal right arm, ataxia of gait and of the right limbs, hypotonia of the right limbs, and depressed tendon jerks in the right arm. There was a moderately coarse nystagmus on gaze to either side, a paralysed right vocal cord, and no response to quantitative caloric stimulation on the right side. An air encephalogram was carried out, but no air entered the ventricles. The cerebrospinal fluid contained 67 mg protein per 100 ml. Ventriculography showed an expanded 4th ventricle but no other abnormality.
The feature common to all these cases has been sizeable or severe lesions of the cerebellum. In the one instance (Case 4) where a useful post-mortem specimen was available, the dentate nucleus had been destroyed on the side of the tremor by the deeply penetrating tumour. In the other fatal case it was impossible to be certain of the area of involvement (Case 2); the localizing evidence was the least convincing, since with a tumour in the cerebellopontine angle there is almost certain to be involvement of the pons and brachium pontis as well as of the lateral cerebellar hemisphere; this patient, however, had the least obvious tremor of the five. All five had well marked cerebellar limb signs, and three had dysarthria -Case 2 with possible brainstem involvement, Case 4 where there was no evidence of brainstem involvement, and Case 5. All 3 had nystagmus. One patient (Case 4) was drowsy at the stage when the tremor was marked, and became drowsier, but as she did so the tremor seemed to disappear.
Although all five patients had cerebellar disease, it is, of course, impossible to show in those not examined post mortem that the disease process was confined to the cerebellum. Certainly there was no clinical evidence of involvement of the thalamus or of the red nucleus. Case 3, with metastatic tumour, is. most vulnerable to the suggestion that the lesion responsible for the tremor was elsewhere, but there was no evidence for this.
The question of the origin of the tremor is of interest. It is believed, since electrical activity of the characteristic frequency (5/sec) of Parkinson's disease can be recorded from the thalamus, even in the absence of overt tremor, that parkinsonian tremor originates in this structure. The evidence that a thalamic lesion will usually dispel the tremor adds weight to this belief. Cooper (1966) has advanced the hypothesis that tremor of parkinsonian frequency may have its origin not in the thalamus, but in the cerebellum. The main efferent projection of the cerebellum, he points out, terminates largely in the area of the lateral thalamus which has been regarded as the site of origin of static tremor. The evidence for this view consists of electromyographic recordings of the appearance of characteristic 5/sec tremor in the resting muscles of 8 out of 10 patients with cerebellar disease (without overt static tremor) when they carried out Jendrassik's manceuvre. Cooper's thesis is that the pathological disturbance of cerebellar influence upon the opposite posterior ventral thalamus results in tremor activity which is hidden by hypotonia in most cases of cerebellar disease. When the level of resting motor-neurone activity in patients with cerebellar hypotonia is raised by voluntary activity in other limbs, this abnormal tremor activity briefly emerges. This hypothesis is quite compatible with the phenomenon reported in my patients. It goes some way towards explaining why this static cerebellar tremor has not previously been reported, if this indeed is the case. Marshall (1968) dismisses causes other than parkinsonism for true static tremor, including the red nucleus as a centre in which a lesion may cause static tremor. This nucleus lies on the pathway from the cerebellum to the opposite posterior thalamus. If red nucleus tremor does exist, the mechanism may be similar to that in these cases of static cerebellar tremor.
